Spin depolarizing resonances due to coupling may account for as much as a 30 percent loss in polarization in the AGS. The major source of coupling in the AGS is the solenoidal snake.
In the past some preliminary work was done to understand this phenomena [ 13, and a method to overcome these resonances was attempted [2] . However, in the polarized proton run of 2002, the response of these coupled spin.resonances to the strength of the solenoidal snake, skew quadrupoles and vertical and horizontal betatron tune separation was studied to provided a benchmark for a modified DEPOL program [3] . Then using the new DEPOL program, a method method to cure the coupled spin resonances in the AGS via spin matching rather than global or local decoupling was explored.
UPDATE ON MODIFICATION TO DEPOL PROGRAM
In previous papers [lo] we reported on the modifications to the well established DEPOL code [3] to include the effects of coupling. We present now some additional modifications which have significantly improved the speed of this code. The central algorithm presented in [ 101 is created to evaluate the following Fourier integral,
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Here cK is the spin resonance amplitude and K is the spin resonance tune. The solution, following the original DEPOL paper, was to break up the integral into a sum over all the lattice elements denoted with subscript in. The final closed solution for each element is: However if we look closely at the behavior of the elements which make up the integral to be evaluated in Eq. 2 it appears that we can factor out the phase element which changes with each period around the lattice. The remaining elements in the sum remain constant for each pass. The factored phase elements can be evaluated analytically using the properties of a geometric series. The results are four separate enhancement functions, Here vu and vv the betatron tunes in the uncoupled u and v basis. N the number of passes around the lattice. The hiction once evaluated can then be multiplied by the appropriate terms in the sum over one pass in the lattice.
STUDY OF COUPLING SPIN RESONANCES
The primary source of coupling in the AGS is the partial solenoidal snake. In addition there exists a family of six skew quadrupoles. It has been observed that the bare AGS machine has a net skew quadrupole moment. Coupling studies in the past estimated the average roll to be 0.13 m a d [9] . Additionally closed orbit errors can contribute to coupling via feed down from the sextupole fields present in the AGS combined function magnets and sextupole magnets.
During the 2002 polarized proton run, particular attention was paid to studying the behavior of the 0 f v, resonance crossing since the analyzing power of the AGS polarimeter was sufficiently large at low energy to generate accurate measurements and the strength of the 0 + v, coupled spin resonance was large. Initial DEPOL calculations without rolls generated curves which were too broad. It was only by including either a large single roll or selectively placed rolls that a good fit to the measured data was achieved. For all DEPOL calculations shown here selectively distributed rolls were ap- 
SUPPRESSION OF THE COUPLED SPIN RESONANCES
In the AGS, six skew quadrupoles are located in the 17th location at every other super period. To globally decouple the AGS, ideally one should pick a location with as large a phase difference from the existing skew quadrupoles. Unfortunately, we are limited in the number of free locations. The 15th location which has been suggested for the future normal quadrupole could also accoinmodate a skew quadrupole. Unfortunately, the field strength required to approach a situation of global decoupling cause a large tune shifts in the AGS which makes identifjmg the proper strengths necessary to decouple the machine difficult if not impossible. However, since we are concerned with eliminating the coupled spin resonances and not necessarily decoupling the AGS, a spin matching condition may still exist. Using spin matching it may be possible to either partly or totally cancel the coupled spin resonance with the perturbation introduced by the skew quadrupoles. In the plots in Fig. 4 such a spin matching condition appears achievable. For these figures we have fixed our vertical and horizontal tunes ( v, = 8.8, v, = 8.7 ) and scanned through various current strengths for the 15th and 17th skew quadrupoles. For these calculations the 15th skew quadrupoles were assumed to have the same size and current to field transfer function as the existing skew quadrupoles in the 17th lattice postion. For all four resonances a solution appears possible. However, overcoming the 36 + v, requires a current in excess of 1200 A. Since this high current needs to be maintained only during the brief milliseconds of the resonance crossing it should be possible to achieve.
Actually since the calculations where all done using the slower acceleration rate of a = 2.4 x generated by the backup Westinghouse power generator and not the usual a = 4.8 x which is normally achieved by the Siemens power generator, depolarization could effectively be overcome with a stronger residual resonance. 
